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Lutein/Zeaxanthin for glare protection 



5 The present invention relates to the improvement of visual performance. More 

particularly, the present invention relates to the improvement of visual performance in the 
darkness, e.g., when steering a vehicle or aircraft under low or dim light conditions such as 
at night or dawn, or when steering a vehicle in tunnels. 

l o In accordance with the present invention it has been found that administration of a 

colorant that is capable of being incorporated into eye tissue and/or causing yellowing of 
eye tissue results in an improvement of visual performance. A common feature of such 
colorants is that they when deposited in the eye tissue, particularly the retina, provide a 
yellow filter that absorbs blue light. Blue light is supposed to be potentially damaging to 

15 the retina. Examples of colorants that can be used in accordance with the present 

invention are carotenoids, such as lutein, zeaxanthin, mesozeaxanthin, astaxanthin, or 
esters thereof, or can thaxan thin, or mixtures of the foregoing, as well as compounds 
having vitamin A activity, or precursors thereof. Administration of lutein and zeaxanthin 
has been found to lower the risk for developing age-related macular disease (AMD). 

20 However, these compounds are useful to improve visual performance also in the absence 
of AMD. Accordingly, in one aspect the present invention relates to the use of colorant 
that is capable of being incorporated into eye tissue and/or causing yellowing of eye tissue, 
particularly a carotenoid such as a compound selected from lutein, zeaxanthin, 
mesozeaxanthin, astaxanthin, or esters thereof, or canthaxanthin, or mixtures of the 

25 foregoing, and/or a compound having vitamin A activity, or precursor thereof, in the 
manufacture of a composition for improving visual performance in the darkness. In 
another aspect, the present invention relates to a method of improving visual performance 
in the darkness, by administration of an effective amount of one or more of the aforesaid 
colorants. 

30 

In a further embodiment, the present invention relates to the use of a the aforementioned 
colorants in combination with an anti-oxidant selected from vitamin E, vitamin C, a zinc 
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or anorganic selenium salt such as selenophosphates or sodium selenite or sodium 
selenateor seleno aminoacids such as L-selenomethionine, or selenized yeast such as 
brewers yeast or baker's yeast (Saccharomyces cerevisiae) containing or enriched in 
selenium ,and bilberry extract containing approx 20 to 30 anthocyanosides, or mixtures 
5 thereof in the manufacture of a composition for improving visual performance. 

Esters of lutein, zeaxanthin, mesozeaxanthin or astaxanthin are preferably esters of 
saturated alkanoic acids such as acetic, propionic, palmitic, stearic and succinic acid, 
mono-unsaturated fatty acids such as oleic acid, and poly-unsaturated fatty acids such as 
linolic, linoleic, docosahexaenoic and arachidonic acid. 

10 

Examples of compounds having vitamin A- activity or precursors thereof are retinol and 
esters thereof, such as retinyl palmitate; a- and P-carotene, P-cryptoxanthin, and 
lycopene. Examples of zinc salts are zinc salts of mineral acids such as zinc sulfate, or of 
organic acids such as zinc orotate. Examples of organic selenium salts are 
15 selenophosphates or sodium selenite or sodium selenate. 

The term "vitamin E w refers to natural or racemic a-tocopherol as well as esters thereof 
such as the acetate. The term "vitamin C" comprises ascorbic acid and esters and salts 
thereof such as ascorbyl palmitate and sodium ascorbyl phosphate. 

The term "visual performance" as used herein refers to visual functions such as acuity,' 
20 contrast sensitivity, dark adaptation, glare recovery, photostress recovery, retinal 
sensitivity, blue cone sensitivity, color vision and visual field. Of particular interest is 
recovery from and the reduction of the physiological effects of glare, especially glare caused 
by blue light, e.g., when driving in the darkness, i.e. at night or dawn, or in tunnels. 
Another visual function that may be improved in accordance with the present invention is 
25 accuracy in target shooting. 

The term "eye tissue" comprises retina, lens, vitreous, retinal pigment epithelium, iris and 
ciliary body. 

30 The term "composition as used herein denotes any composition that is suitable for 

administration to the human body, such as pharmaceutical preparations, food or beverage. 

A pharmaceutical preparation in accordance with the present invention for improvement 
of visual performance maybe in any form that is conventional for oral administration, e.g. 
35 in solid form such as tablets including effervescent tablets, or soft or hard shell capsules, or 
in liquid form, such as solutions or suspensions, preferably oily suspension. Besides the 
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active ingredients the pharmaceutical preparation may contain conventional 
pharmaceutical carrier material, additives and adjuvants, which include water, gelatin, 
vegetable gums, sugars, vegetable oils,polyalkylene glycols, flavoring agents, preservatives, 
stabilizers, emulsifying agents, buffers and the like. The medicaments may be in the form 
5 of controlled (delayed) release formulations. For the purpose of the invention the 
colorants as well as optional ingredients as defined earlier hereinabove may be 
incorporated in food or beverages, such as bakery items, e.g., cake and cookies, lemonades 
and fruit juices. 

10 In a preferred aspect, the invention relates to the use of colorants as defined earlier 

hereinabove in the manufacture of a medicament, a food or beverage for reducing glare or 
promoting recovery from glare in driving at night. Preferably, a combination of lutein and 
zeaxanthin is used. In such combination these compounds are preferably used in a ratio of 
0.1-1.0 : 1.0-0.1 parts by weight. 

IS 

In solid pharmaceutical preparations, the compounds selected from lutein, zeaxanthin, 
mcsozeaxanthin, astaxanthin, P-cryptoxanthin or esters thereof, or canthaxanthin are 
suitably present in an amount from about 0.1 mg to about 500 mg, preferably from about 
1 mg to about 100 mg per dosage unit. In liquid formulations, the aforesaid ingredients are 

20 suitably present in an amount of from about 0.1 to about 5 percent by weight based upon 
the total weight of the composition. If vitamin E is present, its amount is suitably from 
about 10 to about 1000 mg per dosage unit in solid formulations and from about 0.1 to 
about 500 mg in liquid formulations. In liquid formulations vitamin E may serve as a 
carrier for other lipophilic components of the formulations in accordance with the 

25 invention and may comprise 99,9 - 50% percent by weight based upon the total weight of 
the composition. If vitamin C is present, its amount is suitably from about 10 to about 
1000 mg per dosage unit. Compounds having vitamin A activity or precursors thereof may 
be present in amounts providing a vitamin A activity of from about 100 to about 10000 
International Units per dosage unit. Zinc may be present in an amount of 1 to 100 mg 

30 (based on elementary zinc) per dosage unit. Selenium may be present in an amount of 10 
to 200 microgram mg (based on elementary selenium) per dosage unit. Bilberry extract 
may be used in amounts of 50 to 150 mg (usually containing 20 to 30% anthocyanosides) 
per dosage unit. 

35 Preferred solid pharmaceutical preparations comprise, per dosage unit, about 6 mg to 
about 12 mg of lutein, zeaxanthin, mesozeaxanthin, astaxanthin P-cryptoxanthin or esters 
thereof, or canthaxanthin, or mixtures of the foregoing; about 200 mg of vitamin E; and 1 
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mg to about 10 mg of zinc, and, optionally, about 1000 International Units of vitamin A 
and further optionally, about 1 mg to about 10 mg of (5-carotene. Thus, in a further aspect, 
the present invention also relates to such preferred solid pharmaceutical preparations. 

A suitable daily dosage of the ingredients, lutein, zeaxanthin, mesozeaxanthin, astaxanthin 
5 P-cryptoxanthin or esters thereof, or canthaxanthin in a pharmaceutical preparation 

prepared in accordance with the present invention or contained in any food or beverage is, 
e.g.,within the range of from 0.001 mg per kg body weight to about 20 mg per kg body 
weight. More preferred is a daily dosage of about 0.01 to about 10 mg per kg body weight, 
and especially preferred is about 0.1 to 1.0 mg per kg body weight per day, based upon the 
10 total weight of these components in their unesterified form. 

The invention is illustrated further by the Examples given below: 

Example 1 

15 A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Lutein 10 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 

20 

Example 2 

A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Lutein 10 mg 

25 Zeaxanthin 10 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 
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Example 3 

A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Lutein 6 mg 

5 Zeaxanthin 6 mg 

Vitamin E (a-dj-tocopherol) 200 mg 

Vitamin C 500 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 

10 

Example 4 

A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Lutein 12 mg 

15 Vitamin E (<x-d,l-tocopherol) 200 mg 

Vitamin C 500 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 

20 Example 5 

A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Zeaxanthin 12 mg 

Vitamin E (a-d,l-tocopherol) 200 mg 

25 Vitamin C 500 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 
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Example 6 

A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

5 Lutein 6 mg 

Zeaxanthin 6 mg 

p-Carotene 6 mg 

Vitamin E (<x-d,l-tocopherol) 200 mg 

Vitamin C 500 mg 

10 Zinc (as orotate) 7.5 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 

Example 7 

15 A soft gelatin capsule may be prepared comprising the following ingredients: 

Ingredient Amount per Capsule 

Lutein 6 mg 

Zeaxanthin 6 mg 

Vitamin E (ot-d,l-tocopherol) 200 mg 

20 Vitamin C 500 mg 

Vitamin A 1000 Int. Units 

Zinc (as orotate) 7.5 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 

25 
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Example 8 

A soft gelatin capsule may be prepared comprising the following ingredients: 
Ingredient Amount per Capsule 

5 Lutein 6 mg 

Zeaxanthin 6 mg 

P-Carotene 6 mg 

Vitamin E (a-dj-tocopherol) 200 mg 

Vitamin C 500 mg 

10 Vitamin A 1000 Int. Units 

Zinc (as orotate) 7.5 mg 

Lecithin 50 mg 

Soy bean oil 200 mg 
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What is claimed is: 

1. The use of a colorant that is capable of being incorporated into eye tissue and/or causing 
5 yellowing of eye tissue, in the manufacture of a composition for the improvement of visual 

performance in the darkness. 

2. The use according to claim 1 wherein the improvement is in reducing glare or 
promoting recovery from glare, particularly when steering a vehicle or aircraft under low 

10 or dim light conditions. 

3. The use according to claim 1 or 2 wherein the colorant is a carotenoid. 

4. The use according to any one of claims 1-3 wherein the colorant is selected from lutein, 
15 zeaxanthin, mesozeaxanthin, astaxanthin, or esters thereof, or canthaxanthin, or from 

compounds having vitamin A activity or precursors thereof, or mixtures of the foregoing. 

5. The use according to claim 4 wherein the colorant selected from compounds having 
vitamin A activity or precursors thereof is retinol or esters thereof, such as retinyl 
palmitate; a- and P-carotene, p-cryptoxanthin, or lycopene, or mixtures of the foregoing. 

20 6. The use according to any one of claims 1-5 which comprises additionally an anti- 
oxidant selected from vitamin E, vitamin C, a zinc or selenium salt or a selenium 
aminoacid, selenized yeast and bilberry extract, or mixtures thereof. 

7. The use according to any one of claims 1-6, wherein the compound is lutein or 
zeaxanthin, or ester of lutein or zeaxanthin, or any combination thereof. 

25 8. The use according to claim 7 of a combination of lutein and zeaxanthin. 

9. The use according to any one of claims 1-8 wherein the composition is a pharmaceutical 
composition. 

10. The use according to claim 9 wherein the pharmaceutical composition is for oral 
application and contains per dosage unit an amount of about 0.1 mg to about 500 mg of 

30 lutein, zeaxanthin, mesozeaxanthin, astaxanthin, or esters thereof, or canthaxanthin, or 
mixtures of the foregoing. 
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11. The use according to claim 9 or 10 wherein the composition contains a compound 
having vitamin A activity or precursor thereof particularly retinol and esters thereof, such 
as retinyl palmitate; a- and P-carotene, P-cryptoxanthin, and lycopene or mixtures of the 
foregoing in an amount providing a vitamin A activity of about 100 to about 10000 

5 International Units of vitamin A per dosage unit. 

12. The use according to any one of claims 9-11 wherein in the composition additionally 
contains about 10 mg to about 1000 mg of vitamin E per dosage unit. 

13. The use according to any one of claims 9-12 wherein the composition additionally 
contains about 1 mg to about 100 mg of zinc per dosage unit. 

10 14. The use according to any one of claims 1-8 wherein the composition is a food or 
beverage. 

15. A solid pharmaceutical composition comprising, per dosage unit, about 6 mg to about 
12 mg each of lutein and zeaxanthin; about 200 mg of vitamin E; and 1 mg to about 10 mg 
of zinc. 

15 16. A composition according to claim 15 comprising additionally about 1000 International 
Units of vitamin A per dosage unit 

17. A composition according to claim 15 or 16 comprising additionally about 1 mg to 
about 10 mg of p-carotene per dosage unit. 

18. A method of improving visual performance in the darkness which comprises 

20 administering to a person in need of such treatment an effective amount of a colorant that 
is capable of being incorporated into eye tissue and/or causing yellowing of eye tissue 

19. The method according to claim 18 wherein the improvement is in reducing glare or 
promoting recovery from glare, particularly when steering a vehicle or aircraft under low 
or dim light conditions. 

25 

20. The method according to claim 18 or 19 wherein the colorant is a carotenoid. 

21. The method according to any one of claims 18-20 wherein the colorant is selected from 
lutein, zeaxanthin, mesozeaxanthin, astaxanthin, or esters thereof, or canthaxanthin, or 

30 from compounds having vitamin A activity or precursors thereof, or mixtures of the 
foregoing. 
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22. The method according to any one of claims 18-20 wherein the colorant selected from 
compounds having vitamin A activity or precursors thereof is retinol or esters thereof, 
such as retinyl palmitate; a- and P-carotene, P-cryptoxanthin, or lycopene, or mixtures of 
the foregoing. 

5 23. The method according to any one of claims 18-22 which comprises additionally 

administering an anti-oxidant selected from vitamin E, vitamin C, a zinc or selenium salt, 
or a selenium aminoacid, selenized yeast and bilberry extract, or mixtures thereof. 

24. The method according to any one of claims 18-23, wherein the colorant is lutein or 
zeaxanthin, or ester of lutein or zeaxanthin, or any combination thereof. 

id 25. The method according to claim 24 wherein the colorant is a combination of lutein and 
zeaxanthin. 

26. A method according to any one of claims 18-25, wherein the daily dosage of colorant is 
within the range of from 0.001 mg per kg body weight to about 20 mg per kg body weight, 
preferably from about 0.01 to about 10 mg per kg body weight, and most preferably from 

15 about 0.1 to 1.0 mg per kg body weight per day, based upon the total weight of the 
colorant in its unesterified form. 

27. The invention substantially as described herein especially with reference to the 
Examples. 

20 *** 
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